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Five-dimensional  parallel  thinking  is  a  higher-order  cognitive  skill  that  can  be  learned  as 
a  method  of  decision-making.  This  method  simplifies  the  complex  nature  of  decision-making 
and  cognition.  Parallel-thinking  gives  leaders  the  ability  to  analyze  future  decisions  from 
multiple  perspectives  and  prepare  to  respond  to  the  rapid  changes  predicted  by  the  advent  of 
the  information  age  and  globalization.  The  concept  of  velocity  squared,  a  means  of 
accomplishing  rapid  decision-making,  increases  both  the  velocity  of  decision-making  and  of 
measurable  effects.  Velocity-squared  is  acquiring  data  quickly,  converting  it  rapidly  to  usable 
information,  quickly  synthesizing  information  into  knowledge,  and  then  acting  expeditiously  to 
change  and  shape  the  environment  to  one’s  advantage.  The  action  must  measurably  create  a 
new  direction  beneficial  to  the  decision-maker.  Decision  theory  and  cognitive  theory  show  that 
higher-order  thinking  such  as  parallel  thinking  and  velocity  squared  can  be  taught  through 
changing  the  educational  and  Department  of  Defense  cultures. 


THE  FIFTH  DIMENSION:  PARALLEL  THINKING  AND  VELOCITY  SQUARED 


A  physician  sits  at  a  computer  monitor  to  read  a  Computed  Tomography  (CT)  scan  of  a 
patient’s  brain.  One  line  of  information  appears  at  a  time  on  the  screen.  The  image  appears  so 
slowly  that  the  physician  sits  back  waiting  for  more  information  to  appear.  Eventually,  a  full 
image  of  a  slice  of  the  patient’s  brain  is  displayed  on  the  screen.  The  slice  looks  normal.  Then, 
multiple  slices  appear,  and  a  three-dimensional  (3-D)  image  of  the  brain  is  displayed.  There  is  a 
suspicious  lesion  in  the  right  side  of  the  brain.  The  physician  controls  a  mouse  to  rotate  the  3-D 
image  and  enlarge  the  images  as  needed  to  localize  the  brain  tumor.  After  reviewing  the  CT 
scan,  the  physician  retrieves  the  patient’s  brain  scans  from  prior  scans  over  the  past  five  years. 
The  tumor  was  faintly  visible  and  1  centimeter  in  size  in  retrospect  on  a  CT  scan  six  months 
ago,  and  it  appears  to  have  grown  2  centimeters  since  then.  Finally,  the  physician  uses  a 
computer  simulation  to  estimate  the  future  growth  rate  of  the  tumor  for  three  possible  types  of 
tumors  based  on  its  appearance  on  the  scan.  He  consults  a  neurosurgeon  who  agrees  that 
three  types  of  tumor  are  possible,  and  they  both  speak  with  the  patient  to  discuss  further  testing, 
the  implications  of  each  type  of  tumor,  and  the  options  for  treatment. 

The  medical  scenario  above  is  analogous  to  the  dimensions  of  thinking  available  to  us. 
One-dimensional  thinking  provides  us  with  linear  bits  of  information  that  require  us  to  remember 
all  of  the  segments  and  then  synthesize  the  complete  picture  at  the  end.  Reading  from  a  book 
or  listening  to  a  lecture  is  often  one-dimensional.  Two-dimensional  thinking  presents  us  with  a 
cross-sectional  picture  of  one  particular  plane  of  two  variables  in  one  specific  time  that  may  or 
may  not  contain  the  information  we  need.  Microsoft™  (MS)  Excel  tables  are  examples  of  two- 
dimensional  data.  Driving  maps  are  also  examples  of  two-dimensional  information  that  reveal 
alternative  paths  but  do  not  show  elevation  which  might  be  useful  if  the  mode  of  transportation 
is  by  foot  or  by  bicycle.  Three-dimensional  thinking  combines  multiple  cross-sectional  pictures 
to  create  a  3-D  picture  in  space  but  gives  only  a  snapshot  of  information  at  one  particular  time. 
Topographical  maps,  MS  Excel  surface  charts,  and  3-D  bar  graphs  showing  categories  and 
series  for  each  value  are  examples  of  3-D  data.  A  3-D  static  model  of  a  human  heart  is 
fascinating,  but  a  moving  time-varying  3-D,  or  four-dimensional,  model  of  the  beating  heart 
shows  much  better  how  the  heart  functions.  Four-dimensional  thinking  provides  us  with  the  3-D 
picture  as  it  changes  over  time  much  like  the  model  of  the  beating  heart  with  forward  and 
backward  controls.  The  fifth  dimension  is  added  by  considering  multiple  4-D  scenarios 
simultaneously.  Five-dimensional  thinking  provides  us  with  plausible  parallel  pictures  of  the 
future.  Using  the  same  beating  heart  model,  as  shown  in  figure  1  below,  we  could  show  the 


deleterious  effects  of  smoking,  poor  diet,  and  heredity  on  coronary  artery  disease  over  time  as 
well  as  the  beneficial  effects  of  exercise  or  medication.  This  model  is  capable  of  showing  the 
effects  of  two  or  more  variables  on  parallel  outcomes  over  time.  More  importantly,  this  model 
can  be  used  to  compare  multiple  scenarios  of  unrelated  variables  over  time. 
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Figure  1.  Effect  of  smoking,  diet,  heredity,  exercise,  and  medication  on  coronary  arteries. 


In  this  paper,  I  introduce  the  concept  of  five-dimensional  parallel  thinking ,  a  higher-order 
cognitive  skill  that  can  be  learned,  as  a  method  of  decision-making.  Next,  I  present  the  concept 
of  velocity  squared,  a  means  of  approaching  decision-making  that  increases  both  the  velocity  of 
decision-making  and  of  measurable  effects.  Third,  I  discuss  the  types  of  cognitive  theories  and 
their  implications  on  decision  validity.  Finally,  I  offer  my  recommendation  on  how  to  teach  these 
higher-level  decision-making  skills. 

First,  I  first  propose  that  teaching  five-dimensional  parallel  thinking  to  future  leaders  will 
enhance  their  ability  to  be  mentally  agile  leaders.  Parallel  thinking  is  a  systematic  way  to  think 
flexibly,  anticipate  changing  situations,  and  rapidly  enact  plans  based  on  multiple  assessments. 
Parallel  thinking  expands  the  linear  thinking  that  is  ingrained  in  us  through  education  from 
childhood.1  In  addition  to  a  new  way  of  thinking,  I  present  the  means  by  which  to  teach  a  future 
generation  of  leaders  how  to  think  creatively  through  parallel  thinking. 

I  will  discuss  the  numerous  implications  of  parallel  thinking.  Thinking  about  the  future  as  a 
number  of  parallel  possibilities  is  a  superior  way  of  thinking,  planning,  and  doing.  By  thinking 
about  parallel  possibilities,  the  mentally  agile  leader  may  plan  to  implement  tests  to  actively 
differentiate  among  the  possibilities.  The  leader  may  monitor  for  signs  and  symptoms  that 
indicate  how  the  actual  course  of  events  is  transpiring,  and  best  of  all,  he  may  review  the 
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implications  of  several  possibilities  well  ahead  of  time.  By  proactively  developing  the  best 
courses  of  action  for  each  possibility,  the  leader  is  ready  to  respond  rapidly  to  several  scenarios. 
Thinking  in  parallel  is  thinking  about  and  preparing  for  multiple  scenarios  over  time. 

Second,  I  propose  the  concept  of  velocity  squared  as  the  means  to  accomplish  parallel 
thinking.  Velocity  may  be  described  as  the  rate  of  processing  data  into  information  then 
knowledge.  Velocity  squared  describes  the  process  of  observing  an  environment,  extracting 
raw  data,  converting  the  data  into  useful  information,  synthesizing  the  information  into 
actionable  knowledge,  and  most  importantly  taking  rapid  action  to  change  the  initial 
environment.  The  emphasis  is  on  shaping  the  initial  environment  through  actions  that  have 
measurable  effects. 

Velocity  squared  as  a  concept  is  new,  but  I  present  the  use  of  these  principles  by  Army 
leaders.  The  concept  is  supported  by  research  in  the  field  of  decision  theory  and  has 
implications  both  for  lower-echelon  leaders  making  complex  decisions  and  for  higher-echelon 
senior  leaders  making  decisions  using  extensive  situational  data  provided  by  technological 
advances. 

Third,  I  show  that  higher-level  thinking  can  be  taught.  The  method  of  teaching  higher- 
level  thinking  that  will  be  transferable  and  lasting  is  presented  as  five  recommendations.  These 
recommendations  should  provide  leaders  with  the  skills  necessary  to  manage  the  Volatile, 
Uncertain,  Complex,  and  Ambiguous  (VUCA)  environment  created  by  the  information  age  and 
globalization. 

In  the  following  sections,  I  describe  in  detail  all  of  these  concepts  and  applications  of 
parallel  thinking  and  velocity  squared  in  the  context  of  leadership,  decision-making,  and 
education.  I  conclude  with  recommendations  for  implementing  this  system  of  thinking  in  the 
Department  of  Defense. 

What  is  Parallel  Thinking? 

I  conceived  of  the  model  of  parallel  thinking  as  an  outgrowth  of  developments  in  physics. 
With  the  recent  advent  of  superstring  theory  that  attempts  to  explain  nature,  physicists  created 
the  concept  of  parallel  universes  to  help  explain  many  of  the  irregularities  of  the  world. 2  For 
instance,  physicists  have  pondered  why  it  is  that  the  force  of  gravity  of  the  entire  earth  is  so 
weak  that  a  small  magnet  can  overcome  it  and  pick  up  a  metal  object.  Why  are  the  forces 
called  gluons  that  hold  together  some  subatomic  particles  stronger  as  they  get  farther  apart? 
Superstring  theory  provided  a  better  theory  that  explained  these  irregularities  and  tied  together 
gravity,  electromagnetic,  and  nuclear  forces.  When  the  concept  of  higher  dimensions  was 
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added,  reality  became  simpler  for  physicists  to  understand  and  explain.  The  fifth  dimension  and 
parallel  universes  are  an  outgrowth  of  this  superstring  theory.  Table  1  and  Figure  2  provide  a 
summary  of  the  characteristics  and  examples  of  the  first  through  the  fifth  dimensions. 


DIMENSIONS 

CHARACTERISTICS 

EXAMPLE 

1 

Length 

Line 

2 

Length  and  Width 

Flat  map 

3 

Length,  Width  and 
Height 

3-D  model 

4 

Length,  Width, 

Height  and  Time 

Moving  3-D  model 

5 

Parallel  universes 

Simultaneous 
scenarios 
involving  the 
same  actors 

Table  1.  5  dimensions:  Characteristics  and  examples. 


Figure  2.  Parallel  Universes:  Being  able  to  see  plausible  futures  simultaneously. 

In  the  modern  scientific  era,  even  lay  persons  understand  the  concept  of  the  four 
dimensions  and  length,  area,  volume,  and  time.  The  first  three  dimensions  of  length,  width,  and 
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height  when  combined  together  form  a  concept  called  space.  In  the  superstring  theory,  ten  or 
eleven  dimensions  exist,  and  the  fifth  and  higher  dimensions  are  subatomic  in  size.  So 
although  scientists  have  not  proven  the  superstring  theory,  physicists  are  working  on 
experiments  to  prove  that  parallel  universes  and  the  fifth  dimension  exist,  and  thus  the  concept 
of  the  fifth  dimension  is  based  on  science.3 

In  the  fifth  dimension,  parallel  universes  may  be  likened  to  a  stack  of  Digital  Versatile 
Discs  (DVDs)  as  in  figure  3,  each  a  world  in  itself.  For  instance,  DVDs  might  each  store  a 
comedy  movie,  action  film,  dramatic  play,  musical,  and  a  cartoon.  The  entire  stack  of  DVDs  is 
the  true  sum  of  reality,  but  we  can  see  only  one  DVD  universe  at  a  time  when  constrained  to 
four  dimensions.  Parallel  thinking  is  similar  to  watching  several  DVDs  or  television  channels 
simultaneously,  scanning  for  a  program  of  interest  to  us,  and  choosing  a  program  to  watch.4 


Figure  3.  Digital  versatile  disks  (DVDs)  as  an  analogy  of  parallel  plausibilities. 


Five  dimensional  parallel  thinking  is  higher-level  thinking  that  simplifies  the  complex 
nature  of  decision-making  and  cognition.  By  breaking  up  complex  problems  and  thinking 
beyond  four  dimensions  into  parallel  dimensions,  leaders  gain  the  ability  to  analyze  future 
decisions  as  possible  courses  of  action.  As  figure  2  illustrates  on  the  previous  page,  being  able 
to  see  plausible  futures  may  help  decision-makers  to  decide  on  the  optimal  course  of  action. 

Thinking  through  choices  using  parallel  thinking  provides  the  leader  with  flexible  options, 
plausible  alternatives,  and  advance  planning.  Even  if  the  plausible  courses  of  events  do  not 
transpire  exactly  as  expected,  the  process  of  having  thought  through  options  may  still  provide 
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the  decision-maker  with  information  that  will  help  him  to  decide  more  quickly  the  best  course  of 
action. 

Parallel  thinking  will  be  the  way  of  thinking  for  the  upcoming  generation  of  multitasking, 
attention-partitioning,  and  cognitively  complex  young  thinkers.5  Parallel  thinking  is  a  form  of 
higher-level  thinking.  Leaders  can  be  taught  to  use  parallel  thinking  through  the  process  of 
developing  mental  agility. 

Developing  Mentally  Agile  Leaders 

Mental  agility  is  defined  in  the  final  draft  of  Field  Manual  6-22  on  Army  Leadership  by  the 
following  qualities:6 

1 .  Breaking  out  of  mental  sets  or  habitual  thought  patterns; 

2.  Rapid  application  of  multiple  perspectives  and  approaches  to  assessment, 
conceptualization  and  evaluation; 

3.  Anticipation  of  or  adaptation  to  uncertain  or  changing  situations; 

4.  Flexibility  of  mind; 

5.  Thinking  through  second  and  third  order  effects  when  current  decisions  or  actions  are 
not  producing  the  desired  effects; 

6.  Improvisation  when  faced  with  conceptual  impasses. 

The  first  quality  of  mental  agility  is  breaking  out  of  mental  sets  or  habitual  thought 
patterns.  Parallel  thinking  is  a  natural  outgrowth  of  the  higher-order  thinking  inherent  in  mental 
agility:  Parallel  thinking  extends  the  qualities  of  mentally  agile  leaders.  How  does  parallel 
thinking  enhance  the  qualities  listed  above?  First,  it  does  so  by  creating  new  mental  processes 
and  thought  patterns.  Thinking  in  five  dimensions  is  the  next  step  in  a  progression  from 
ingrained  habitual  thought  patterns  and  mental  processes  we  learn  when  we  are  young  to  a 
more  advanced  way  of  thinking  that  requires  physical  and  intellectual  maturity.  In  the  physical 
realm,  studies  of  primate  and  human  cognition  and  development  show  that  children  develop 
concepts  about  space  first  through  their  senses  and  actions,  then  progress  through  topological 
or  two-dimensional  thinking,  then  through  projective  or  more  concrete  three-dimensional 
thinking,  and  finally  through  Euclidian  or  more  abstract  thinking  such  as  thinking  in  time  or 
parallel  thinking.7  Further,  the  progression  differs  in  ontology  versus  phylogeny;  that  is, 
intellectual  development  and  thinking  in  more  advanced  ways  can  be  taught  and  is  separate 
from  genetic  and  developmental  influences  of  nature.8 
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In  the  intellectual  realm,  Bloom’s  Taxonomy  is  a  stratification  model  of  levels  of  thinking 
that  is  applicable  to  the  process  of  parallel  thinking.  Although  initially  designed  for  college  and 
university  examiners,  the  Bloom’s  mental  thinking  model  and  its  progressively  intellectually 
mature  levels  of  Knowledge,  Comprehension,  Application,  Analysis,  Synthesis,  and  Evaluation 
and  their  subgroups  have  become  popular  among  educators  in  teaching  higher-order  thinking.9 
Parallel  thinking  requires  the  use  all  of  these  cognitive  levels,  and  teaching  these  skills  may  be 
helpful  in  developing  higher-order  thinking. 

Higher-order  thinking  and  parallel  thinking  is  not  constrained  to  academic  theory  for  it  has 
very  practical  uses  as  well.  The  following  practical  example  using  parallel  thinking  in  the  context 
of  military  scenarios  shows  how  parallel  thinking  might  change  military  outcomes.  In  Operation 
Anaconda  in  Afghanistan,  military  planners  developed  a  plan  of  attack  on  a  Taliban  and  al- 
Qaeda  stronghold  based  on  an  assumption  that  the  enemy  would  choose  to  escape  through  the 
mountains.  Rather  than  plan  for  multiple  plausible  courses  of  action  by  the  enemy,  planners 
developed  a  single  offensive  plan  to  attack  from  the  left  and  right  flanks  then  trap  the  escaping 
enemy  from  behind  because,  up  to  this  point  in  time,  the  Taliban  had  always  run  away  when 
attacked.  When  the  Taliban  and  al-Qaeda  fighters  unexpectedly  fought  back  from  well- 
protected  and  well-supplied  fortifications,  U.S.  and  friendly  Afghan  Soldiers  found  themselves 
outgunned,  surrounded,  and  on  the  defensive  instead  of  the  offensive.10  If  planners  had  used 
parallel  thinking  to  analyze  several  plausible  reactions  of  the  Taliban,  even  though  the  Taliban 
was  most  likely  going  to  run  away  again,  this  scenario  might  have  been  anticipated. 

If  a  leader  faces  a  situation  in  which  he  must  decide  how  to  attack  an  enemy  stronghold, 
the  leader  and  his  planners  go  through  a  thinking  process  of  collecting  data  about  the 
environment,  gaining  knowledge  from  the  data,  understanding  the  implications  of  the 
knowledge,  and  then  acting  on  this  knowledge.  They  must  have  intelligence  or  knowledge 
about  the  enemy  such  as  numbers  of  fighters,  armaments,  fortifications,  and  reinforcements. 
This  knowledge  of  the  enemy  must  be  comprehended  and  analyzed  for  its  importance,  benefits, 
and  risks.  Based  on  the  analysis,  the  leader  synthesizes  tactical  experience  and  theory,  and 
applies  the  strengths  of  his  people  and  their  equipment  along  with  supporting  elements  to 
devise  a  plan.  In  the  normal  two-dimensional  thinking  model,  options  are  quickly  reviewed,  and 
full  planning  commences  for  the  one  best  option  such  as  happened  in  Operation  Anaconda. 
Because  historical  evidence  strongly  suggested  that  the  enemy  would  flee,  this  course  of  action 
was  the  only  option  fully  developed.  The  other  plausible  options  were  not  analyzed  as  well.  If 
the  one  best  option  begins  to  go  awry,  subordinate  leaders  must  improvise  quickly,  and 
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hopefully  they  will  choose  wisely.  Fortunately  in  Afghanistan,  combat  leaders  and  pilots 
performed  acts  of  heroic  proportions  to  overcome  the  potentially  disastrous  circumstances. 

Alternatively,  using  five-dimensional  parallel  thinking,  planners  would  consider  several 
options,  analyze  each  option,  and  develop  them  sufficiently  such  that  they  could  be 
accomplished  if  necessary.  In  case  the  original  best  option  begins  to  fail,  other  options  are 
immediately  available.  Plans  to  commit  greater  resources,  utilize  more  powerful  weapons,  or 
employ  greater  numbers  of  aircraft  to  support  ground  troops  would  already  be  in  place.  Leaders 
would  analyze  alternative  tactical  strategies  that  would  allow  them  to  decide  and  act  rapidly. 

Parallel  thinking  is  helpful  in  operational  settings  such  as  the  combat  example  above, 
and  it  is  also  useful  in  strategic  large-scale  contexts.  When  I  asked  an  Arab  U.S.  Army  War 
College  student  if  American  officers  had  an  accurate  view  of  the  Arab  world,  his  reply  was 
simply,  “You  must  read  more.”  He  went  on  to  explain  that  Americans  need  to  read  English 
versions  of  the  many  Arabic  newspapers  and  online  websites  that  would  give  an  insight  into  the 
mind  and  perspective  of  the  Arabic  people.11 

Using  parallel  thinking,  we  should  read  about  a  world  event  in  many  news  sources  from 
multiple  regions  around  the  world.  Intelligence  gathering  and  cultural  understanding  of  a  people 
of  interest  would  include  monitoring  many  parallel  international  sources.  This  parallel  view  of  a 
single  world  event  from  many  different  perspectives  and  cultures  provides  a  more  complete  way 
to  determine  its  significance. 

The  idea  of  parallel  thinking  not  only  includes  interpretation  of  past  facts,  but  it  also 
extends  to  future  decision-making  and  the  interpretation  of  the  actions  and  messages  of  foreign 
allies  and  enemies.  Parallel  thinking  would  encourage  planners  to  understand  and  anticipate  an 
opponent’s  actions  and  decisions  from  the  opponent’s  cultural,  religious,  and  political 
perspectives.  For  instance,  studies  show  that  there  are  significant  differences  in  thinking  and 
world  view  between  Asian  (Chinese,  Japanese,  and  Korean)  and  Western  (American, 

European,  British)  people.12  Table  2  on  the  next  page  compares  and  contrasts  thinking 
characteristics  between  Western  societies  and  Asian  societies.  We  often  assume  that  because 
people  around  the  world  are  members  of  the  same  biological  species,  they  share  the  same 
thought  processes  and  behaviors.  The  reasoning  goes  that  because  people  share  similar 
biological  make  ups,  they  function  the  same.  Much  as  we  would  erroneously  assume  that  if  two 
computers  are  built  the  same,  they  would  function  the  same,  we  know  that  software 
programming  changes  the  practical  functioning  of  computers  immensely.  People  who  are 
programmed  differently  may  also  function  differently. 
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THOUGHT 

WESTERN 

ASIAN 

Behavior  of  physical 
objects,  animals, 
humans 

Straightforward  rules 
(logic),  categorization 

Complex  interactions 
(many  factors), 
contextual 

Human  cognition 

Same  worldwide 

Not  the  same 

Sense  of  self 

Individual, 

independent 

Collective, 

interdependent 

Events 

Rules  knowable,  can 
control  events 

Highly  complex, 

multifactorial 

influences 

Admirable  character 

Strong,  forceful, 
powerful,  quick 

Guiet,  humility,  calm, 
slow 

Infant  knowledge 

Learn  nouns  faster 

Learn  verbs  faster 

Facts 

Accept  logic  as  the 
deciding  factor 

Accept  contradiction 

Behavior 

Judge  behavior  at 
face  value 

Judge  behavior  in 
context  of  situation, 
tend  to  hindsight  bias 

Relationship  among 
events 

Seen  less  well 

Seen  more  easily, 
difficult  to  separate 
individual  events  from 
others 

Table  2.  Differences  between  Western  and  Asian  thinking. 13 


Critical  thinking,  the  definition  of  which  is  debatable  in  academic  circles,  is  another 
popular  method  to  encourage  the  higher  levels  of  thinking.  For  this  paper,  critical  thinking  is  the 
U.S.  Army  War  College  system  of  critical  thinking.14  The  steps  under  this  model  are  the 
following:  1)  Clarify  Concern,  or  determine  the  real  issue  and  its  complexities;  2)  Use  Multiple 
Points  of  View;  3)  Understand  Assumptions;  4)  Consider  Inferences,  and  make  sound  evidence- 
based  conclusions;  5)  Evaluate  Information,  or  validate  sources  for  logic,  bias,  and  errors;  and 
6)  Comprehend  Implications  including  short-term  and  long-term  effects  on  stakeholders,  second 
and  third  order  effects,  thinking  through  the  possibility  of  false  assumptions  or  misleading 
variables,  and  creative  options.  Also  for  this  paper,  higher-level  thinking  includes  processes 
such  as  interpretation,  synthesis,  application,  illustration,  inference,  comparison  and  contrast, 
distinction  of  the  central  from  the  peripheral,  and  prediction.15  The  use  of  all  of  critical  thinking 
and  higher-level  cognitive  functions  is  essential  to  the  development  of  parallel  thinking.  Since 
parallel  thinking  requires  the  review  of  information  and  courses  of  action  in  multiple  dimensions, 
leaders  must  use  mental  discipline.  Tools  such  as  critical  thinking  and  higher-level  thinking 
should  be  taught  to  leaders  and  practiced  in  order  to  facilitate  multi-dimensional  planning 
processes. 
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The  second  quality  of  mental  agility  is  rapid  application  of  multiple  perspectives  and 
approaches  to  assessment,  conceptualization  and  evaluation.  Parallel  thinking  creates  a 
system  of  rapid  application  using  multiple  perspectives  and  approaches.  By  definition,  the 
parallel  thinking  process  is  one  of  establishing  multiple  plausible  courses  of  events  from  many 
perspectives.  Using  higher-level  cognitive  skills,  the  leader  develops  each  course  sufficiently  to 
allow  for  rapid  decision  and  action.  In  the  example  of  forces  entering  an  enemy  city,  leaders 
who  have  considered  fully  the  alternate  courses  of  action  will  have  these  alternatives  ready  at 
hand  for  rapid  implementation.  More  importantly  though,  the  leader  will  have  established  a 
system  of  thinking  through  the  mission  that  will  provide  a  basis  for  thinking  about  the  situation 
even  if  the  scenario  unfolds  differently  from  all  considered  alternatives. 


COA 1  COA2  COA3  COA4 


COA  5 


END  A 


START 


DPI 


COA  1-  Superhighway  with  one  en¬ 
trance  and  one  exit.  A  traffic  accident 
can  halt  progress. 


COA=Course  of  action 
DP=Decision  point 


COA  2,  3,  4- The  next 
best  options  may  share 
common  paths  until  later 
in  time .  This  provides 
surprise  and  alternative 
paths  around  obstacles. 


COA  5—  Going  the  wrong  way  at 
first  may  lead  to  a  better  option  in 
the  long  run  similar  to  taking  a 
small  local  road  to  get  to  a  fast 
interstate  highway.  Parallel  think¬ 
ing  is  thinking  in  time  and  seeing 
alternatives. 


Figure  4.  Using  parallel  thinking  to  think  through  courses  of  action. 
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Figure  4  on  the  previous  page  illustrates  the  use  of  parallel  thinking  to  evaluate  options. 
The  thickness  of  the  arrows  represent  speed:  The  thicker  arrows  are  faster.  Course  of  action 
one  (COA1)  seems  to  be  the  best  option  because  it  is  the  most  direct.  Once  started  along 
COA1 ,  there  is  no  other  option  available.  This  option  is  like  a  super  highway  with  no  exits.  If  a 
traffic  accident  blocks  the  road,  the  only  option  is  to  stop  and  wait.  The  decision  point  (DPI)  for 
this  course  of  action  lies  at  the  very  beginning.  A  second-best  option  with  multiple  exits  and 
alternate  courses  of  action  may  actually  be  the  better  option.  Thinking  in  the  dimension  of  time, 
if  the  initial  road  in  the  second-best  option  coincide  exactly  with  those  of  third-best  and  fourth- 
best  options,  this  course  of  action  (COA2)  may  provide  the  leader  with  the  flexibility  to  choose 
other  courses  of  action  (COA3  or  COA4).  The  decision  point  committing  him  to  course  of  action 
2  occurs  later  in  time  (DP2).  If  the  final  destination  for  COA2,  COA3,  and  COA4  are  very  close, 
the  leader  may  approach  the  goal  from  any  of  these  courses  of  action  that  are  indistinguishable 
until  later  in  the  course  of  events.  If  COA2  is  blocked,  he  may  change  to  COA3  or  COA4  before 
he  reaches  the  decision  point.  Course  of  action  5  (COA5)  shows  that  the  most  direct  route  may 
not  be  the  quickest.  By  going  in  a  different  direction  along  an  indirect  route,  one  could  reach  the 
destination  more  quickly. 

In  an  example  of  using  an  indirect  route  such  as  course  of  action  5,  anti-satellite  warfare 
to  destroy  a  satellite  uses  thinking  in  time.  The  quickest  way  for  a  missile  to  reach  a  target 
satellite  may  not  be  to  fire  the  missile  as  early  as  possible.  Instead,  if  the  satellite  travels  toward 
the  missile  launch  site  more  quickly  than  the  missile  can  fly,  waiting  to  launch  the  missile  by 
several  minutes  may  destroy  the  satellite  in  less  time.  By  making  launch  time  variable  in  the 
calculations,  scientists  have  found  that  the  satellite’s  orbital  movement  and  the  earth’s  rotational 
movement  would  bring  the  satellite  closer  to  the  missile  than  the  missile  velocity  alone  could 
accomplish.16  Parallel  thinking  and  higher-order  thinking  provide  the  leader  with  the  ability  to 
rapidly  decide  and  change  strategies,  and  they  provide  the  leader  with  options  to  consider 
alternate  courses  of  action  that  are  more  flexible  and  powerful. 

The  third  quality  of  mental  agility  is  anticipation  of  or  adaptation  to  uncertain  or  changing 
situations.  Parallel  thinking  allows  a  decision-maker  to  anticipate  and  adapt  to  uncertain 
conditions.  From  the  business  literature,  there  are  four  types  of  uncertainty:  1)  Variation,  in 
which  factors  that  influence  outcome  vary  but  within  a  predictable  range;  2)  Foreseen 
Uncertainty,  in  which  a  few  known  factors  may  influence  the  outcome  in  unpredictable  ways;  3) 
Unforeseen  Uncertainty,  in  which  the  factors  that  will  influence  the  outcome  cannot  be 
predicted ;  and  4)  Chaos,  in  which  unpredictable  or  unknown  factors  or  events  invalidate  long- 
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term  targets,  plans,  or  action  plans.17  Table  3  on  the  following  page  lists  these  types  of 
uncertainty. 


UNCERTAINTY 

FACTORS 

OUTCOMES 

MITIGATION 

Variation 

Known 

Predictable  range 

Business  models 

Foreseen  uncertainty 

Known 

Unpredictable 

Attention  to  factors 

Unforeseen  uncertainty 

Unpredictable 

Unpredictable 

Attention  to  outcomes 

Chaos 

Unpredictable  or 
unknown 

Unpredictable 

Long-term  targets, 
plans,  actions  invalid 

Table  3.  Types  of  Uncertainty,  Factors,  Mitigation  Actions. 


Variation,  the  first  type  of  uncertainty,  can  be  easily  managed  through  business  tools  such 
as  Six  Sigma  or  Lean  Six  Sigma;  and  Foreseen  Uncertainty,  the  second  type  of  uncertainty,  can 
be  managed  through  focused  attention  on  the  known  factors.  Parallel  thinking  may  be  used  in 
both  of  these  situations,  but  the  strength  of  parallel  thinking  lies  in  its  application  to  situations  of 
the  last  two  types  of  uncertainty,  Unforeseen  Uncertainty  and  Chaos.18  In  Unforeseen 
Uncertainty  settings,  active  monitoring  for  and  detection  of  unpredictable  factors  must  be 
accomplished,  and  alternate  actions  must  be  created.  By  using  parallel  thinking,  alternate 
actions  are  planned  in  advance.  In  Chaos  settings,  multiple  parallel  courses  may  be  developed 
for  at  least  the  most  plausible  factors,  and  the  ability  to  quickly  detect  and  act  upon  changing 
situations  is  possible.  Although  a  leader  cannot  plan  ahead  fully  for  chaos,  a  leader  can  use 
knowledge  of  chaos  theory  to  his  advantage. 

Complexity  theory,  of  which  chaos  theory  is  a  part,  is  a  larger  theoretical  construct  to 
study  non-linear,  dynamic  systems.19, 20  Briefly,  chaos  theory  states  that  if  seemingly  random 
events  are  in  fact  just  very  complex  events,  we  may  narrow  the  range  of  plausible  future  events 
and  almost  rule  out  the  possibility  of  other  events.  Chaos  theory  narrows  the  focus  of  future 
plausible  outcomes  whereas  predictions  prognosticate  one  or  at  most  a  few  most  likely 
outcomes.  Therein  lays  the  beauty  of  parallel  thinking:  Because  we  cannot  reliably  predict  the 
future  with  precision,  parallel  thinking  allows  a  leader  to  plan  for  plausible  futures  predicted  by 
complexity  and  chaos  theories.  The  leader  anticipates  the  expected  factors  or  expects  the 
unexpected  factors  and  then  adjusts  to  the  situation. 

The  fourth  quality  of  mental  agility  is  flexibility  of  mind.  Parallel  thinking  encourages 
flexibility  of  mind  and  improvisation.  Flexibility  and  improvisation  are  closely  related  to  creative 
thinking.  In  the  creative  thinking  literature,  memory  recall  is  described  as  a  cascade  of 
activation  spread  in  the  brain  in  which  a  topic  and  its  group  of  related  thoughts  lead  to  other 
related  topics  and  groups  of  related  thoughts.21  This  expanding  web-like  system  of  cognitive 
processes  leads  to  the  development  of  creative  ideas  and  the  adaptation  of  related  ideas  and 
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improvisation.  In  parallel  thinking,  the  process  of  thinking  through  various  alternatives  creates 
and  renews  these  webs  of  related  memories.  In  the  heat  of  action,  the  leader  may  use  these 
memory  webs  to  quickly  develop  ideas  and  solutions.  In  figure  5  below,  webs  of  related  thought 
come  to  mind  when  a  decision  is  made.  If  this  thinking  process  is  performed  ahead  of  time, 
these  webs  of  thought  are  refreshed  in  the  memory  and  come  more  quickly  to  mind  when 
needed. 


I’ll  call  my  friends- 
they’ll  know  what  to 
do.  Dad  always  has 
good  advice. 


I’m  going  to  buy  a 
nice  car.  I  always 
wanted  one,  and  now  I 
can  afford  it.  I  can  ask 
for  a  parking  spot  at 
work. 


My  oldjob  was  so 
close  to  home- 
maybe  I  shouldn’t 
have  moved  so  far 
from  my  friends. 


Outside  the  box-  Is  work  close 
enou^i  to  ride  a  bike?  Are  the 
roads  safe?  What  about  the 
weather? 


How  do  I  travel  to  my  new  work? 


I  saw  an  ad  for  the 
new  hybrid  cars- 
they  get  44  miles  per 
gallon,  and  I  can  use 
the  HOV  lane. 


Internet- 1  can 
lookup  train  and 
bus  schedules 


I’d  better  check  my 
bankbalance. 


I  wonder  what 
online  consumer 
reviews  say  about 
automobiles? 


Figure  5.  Webs  of  Related  Thought. 


Additionally,  the  literature  shows  that  expert  recollection  of  facts  inhibits  creative 
thought.22  For  example,  if  we  know  the  meaning  of  a  word  with  surety,  we  often  do  not  spend 
time  coming  up  with  varied  meanings  that  are  less  accurate.  Unless  we  are  actively  engaged  in 
creative  thinking,  we  stop  our  thinking  process  once  we  have  found  a  reasonable  conclusion. 
Put  in  another  way,  if  we  cannot  think  of  a  better  solution,  and  the  solution  at  hand  is  sufficient, 
we  tend  to  stop  looking  for  alternative  solutions.  Parallel  thinking  forces  a  leader  to  continue  to 
explore  alternative  situations  and  options  that  stimulate  creative  thinking. 
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The  fifth  quality  of  mental  agility  is  thinking  through  second  and  third  order  effects  when 
current  decisions  or  actions  are  not  producing  the  desired  effects.  Parallel  thinking  is  a  system 
that  considers  second-order  and  third-order  effects  in  the  cognitive  process.  As  an  example  of 
three-dimensional  thinking  in  the  Israeli-Hezbollah  conflict  of  2006,  the  Israeli  Defense  Force 
had  to  consider  air,  land,  sea,  and  space  operations.  Thinking  further  in  three  dimensions,  they 
would  consider  depth  as  well  as  height:  In  fact,  Hezbollah  used  underground  tunnels  to  enter 
Israel  and  kidnap  Corporal  Gilad  Shalit  on  June  25th.  Israeli  troops  had  not  anticipated  the 
extensive  nature  of  Hezbollah’s  underground  bunker  systems  in  southern  Lebanon  which 
required  significant  military  firepower  to  defeat.23  The  use  of  these  indirect  fires  with  its 
collateral  damage  contributed  to  negative  worldwide  publicity.  In  addition,  the  Israeli  Defense 
Force  (IDF)  failed  to  utilize  its  war  plans  for  Lebanon  that  were  based  on  sound  principles  of  war 
and  instead  attacked  isolated  targets  with  fire  and  assault.  Both  the  Lebanese  and  Israeli 
governments  made  false  assumptions  that  led  to  a  war  with  far-reaching  second-  and  third- 
order  effects.  The  Lebanese  government  assumed  that  Israel  would  use  limited  retaliation  and 
would  eventually  trade  the  captured  Soldier  for  many  Lebanese  prisoners.  The  Israeli 
government  assumed  that  the  IDF  would  defeat  the  Lebanese  Hezbollah  organization  in  a  few 
days  and  rescue  the  kidnapped  Solder.  Lebanon’s  thinking  resulted  in  devastation  of  southern 
Lebanon,  and  Israel’s  thinking  led  to  a  strategic  defeat  that  forced  top  military  officers  to  resign. 
Parallel  thinking  would  have  analyzed  the  scenarios  that  unfolded  as  part  of  parallel  plausible 
outcomes,  and  the  risks  might  have  been  anticipated  ahead  of  time. 

Similar  three-dimensional  thinking  about  tunnels  is  required  in  Korea  where  tunnels  were 
found  to  extend  well  into  South  Korea.  Even  in  mature  and  established  theaters  of  operation, 
parallel  thinking  can  provide  leaders  with  new  insight  to  plan  for  possible  scenarios  that  may 
lead  to  strategic  victory  or  defeat.  With  the  advent  of  North  Korean  nuclear  weapons 
development,  strategic  planners  and  leaders  need  to  engage  in  five-dimensional  analysis  and 
develop  fully  planned  and  practiced  responses  to  the  multiple  scenarios  that  may  not  be  fully 
predictable. 

Parallel  thinking  adds  four-dimensional  thinking  by  thinking  in  time.  Fighting  in  four 
dimensions  is  already  being  used  by  Iraqi  insurgents  as  they  take  aggressive  action  by  placing 
Improvised  Explosive  Devices  (lEDs)  and  then  activating  them  later  in  time.  The  aggressive 
action  is  accomplished  in  one  time  frame,  and  the  effect  of  the  violence  is  consummated  in 
another  time  frame.  To  counter  the  insurgents’  use  of  time,  we  could  develop  devices  that  call 
all  cellular  telephones  in  an  area  and  that  would  detonate  lEDs  prematurely.  This 
countermeasure  uses  time  to  our  advantage.  Using  a  jamming  device  would  provide  a 
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countermeasure  that  works  only  in  the  limited  time  frame  required  for  the  safe  passage  of 
friendly  troops. 

Insurgents  also  use  time.  They  not  only  act  quickly  to  obtain  effects  before  we  may 
respond,  but  they  also  act  persistently  over  a  long  time  in  order  to  attain  goals  beyond  the  limits 
of  our  acceptable  and  short  timelines.  By  extending  the  fight  into  a  prolonged  war,  the 
insurgents  use  time  as  a  leverage  to  decrease  the  will  of  the  U.S.  population  to  continue  the 
fight.  Following  the  imposition  of  timelines  for  withdrawal,  insurgents  simply  wait  quietly  until 
Western  forces  depart. 

In  five  dimensions,  parallel  thinking  develops  related  parallel  alternatives.  Sophisticated 
use  of  parallel  thinking  permits  us  to  think  about  the  interaction  of  the  parallel  courses  of  events 
and  actions.  Parallel  thinking  even  requires  the  possibility  that  more  than  one  course  of  events 
may  occur  simultaneously  or  closely  in  time.  Thinking  through  the  relationships  of  the  parallel 
courses  of  events  allows  the  leader  to  consider  how  one  course  of  action  may  affect  the  others. 
The  core  of  recognizing  second-order  and  third-order  effects  is  recognizing  interactions. 

Summary  of  Parallel  Thinking 

In  the  first  section,  the  concept  of  five-dimensional  thinking  or  parallel  thinking  was 
presented.  For  the  mentally-agile  leader  of  the  future,  three-dimensional  thinking  would  also 
include  inner  space  as  well  as  outer  space  in  areas  such  as  nanotechnology,  biotechnology, 
and  gene  technology.  Four-dimensional  thinking  would  include  effects  in  time.  Ultimately,  five¬ 
dimensional  thinking  would  give  future  leaders  the  advantage  of  thinking  in  parallel  situations  to 
take  rapid  and  decisive  action. 

In  today’s  environment  sometimes  described  as  one  of  Volatility,  Uncertainty,  Complexity, 
and  Ambivalence  (VUCA)  in  which  the  terrain  ahead  is  unclear  and  changing,  parallel  thinking 
offers  the  advantages  of  a  broad  view  and  maneuverability.  When  walking  in  the  dark,  it  is 
better  to  use  a  flashlight  than  a  laser  pointer.  In  a  world  in  which  the  velocity  of  information  is 
increasing  exponentially,24  leaders  must  be  able  to  think  in  multiple  dimensions  over  time  in 
order  to  rapidly  respond  to  changing  and  uncertain  situations.  Leaders  must  think  creatively 
and  effectively  to  monitor  the  global  environment  for  signals  indicating  which  plausible  future 
courses  are  transpiring.  Leaders  must  then  act  to  change  the  environment  early  at  the  trunk  of 
events  before  branches  begin  to  diverge.  Also,  there  must  be  a  shift  in  emphasis  from  a  system 
of  exclusively  long-range  strategic  planning  to  a  system  that  includes  short-range  crisis  action 
planning  with  short-term  planning  horizons  used  by  the  U.S.  Marine  Corps  and  the  Special 
Operations  Forces.25 
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Tomorrow’s  leaders  must  be  able  to  see  the  past  and  develop  ways  to  establish  plausible 
parallel  future  situations.  They  must  extend  their  thinking  and  planning  beyond  the  achievement 
of  the  objective.  Only  by  planning  for  these  multiple  future  situations  will  leaders  be  able  to  act 
rapidly  upon  the  signals  that  indicate  which  of  the  parallel  situations  is  transpiring.  Parallel 
thinking  takes  more  time,  so  the  question  arises:  How  does  a  leader  find  time  to  use  parallel 
thinking?  The  answer  is  found  in  the  concept  that  I  call  velocity  squared. 

Velocity  Squared 

Velocity  squared  is  more  than  just  velocity.  Velocity  in  decision-making  is  sensing  an 
environment,  acquiring  data  about  the  environment  quickly,  converting  it  rapidly  to  information, 
and  then  quickly  synthesizing  information  into  knowledge.  Velocity  squared  is  sensing  the 
environment,  acquiring  data  quickly,  converting  it  rapidly  to  usable  information,  quickly 
synthesizing  information  into  knowledge,  and  then  acting  expeditiously  to  change  and  shape  the 
initial  environment  to  one’s  advantage.  Knowledge  without  action  is  inadequate:  Action  by  itself 
is  insufficient.  Knowledge  must  be  followed  by  action  that  measurably  alters  the  initial 
environment  in  a  way  that  is  beneficial  to  the  decision-maker.  So,  velocity  squared  within  an 
environment  is  the  rapid  collection  of  data,  interpretation,  synthesis,  and  action  to  shape  one’s 
environment  in  a  measurably  positive  way. 


Environment  — >  Data  — >  Information 


Environment  — »  Data  — ►  Information  — ►  Knowledge  — >  Action 


Measurable  change 

Figure  6.  Velocity  versus  Velocity  Squared. 


Rauno  Kuusisto  of  the  Finnish  Defense  Forces  Finland  described  the  definitions  of  data, 
information,  and  knowledge  in  one  of  several  thesis  papers  for  his  Ph.D.  in  Proceedings  of  the 
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4th  Australian  Information  Warfare  and  Security  Conference  in  November  2003. 26  He  proposed 
that  data  is  facts  represented  in  a  formal  manner;  information  is  the  understanding  of  relations 
and  has  meaning,  purpose,  and  relevance;  and  knowledge  is  the  ability  to  turn  information  and 
data  into  effective  action.  What  is  missing  in  Kuusisto’s  concept  is  the  measurable  effect  of  the 
action.  By  measuring  the  effects  of  an  action,  we  create  a  process  called  effects-based  action. 

General  Tommy  Franks  wrote  of  velocity  in  Operation  Iraqi  Freedom  (OIF)  in  his 
autobiographical  book  American  Soldier.  “I  see  this  campaign  in  four  dimensions,  with  time — 
unprecedented  speed  of  operation — being  a  major  factor.”27  “Just  as  in  physics,  though,  the 
effects  of  mass  increased  with  velocity...  The  size  of  our  attack  force  was  less  important  than 
the  speed  and  flexibility  of  its  maneuver.”28  General  Franks  appreciated  both  the  need  for 
velocity  and  the  ultimate  effect  upon  the  enemy. 

Knowledge  is  also  referred  to  as  situational  awareness  in  combat  operations.  In  a 
presentation  at  the  U.S.  Army  War  College,  Professor  Dennis  Murphy  presented  a  key  finding  of 
the  V  Corps  battle  in  OIF  that  situational  awareness  led  to  risk-taking  behavior  manifested 
through  boldness  and  audacity  in  which  a  commander  “could  assume  a  risk,  discover  he’d 
made  a  mistake  and  correct  it  before  the  enemy  realized  he’d  taken  the  initial  action.”29  The 
importance  of  the  effect  upon  the  enemy  is  also  stressed  in  this  study. 

Colonel  Richard  Hooker,  Commander  of  the  XVIII  Airborne  Corps  Combat  Support 
Brigade;  Colonel  H.R.  McMaster,  Commander  of  the  3rd  Cavalry  Regiment;  and  Colonel  Dave 
Gray,  Commander  of  the  101st  Airborne  Division  (Air  Assault)  stressed  the  importance  of 
situational  awareness  and  parallel  options  in  their  article  on  Army  transformation.  Situational 
awareness  or  information  superiority,  “...translate  into  faster  decision  cycles,  forestalls  enemy 
reactions,  creates  more  friendly  options,  and  minimizes  risk.”30  The  authors  stressed  the 
importance  of  this  type  of  knowledge  and  velocity  on  decision  cycle  timing,  enemy  actions, 
friendly  options,  and  operational  risk. 

In  Operation  Iraqi  Freedom,  insurgents  began  using  improvised  explosive  devices  (lEDs) 
as  a  weapon.  The  U.S.  response  to  place  armor  plating  on  unarmored  vehicles  was  slow. 
Velocity  squared  thinking  in  this  situation  would  have  called  for  rapid  decision-making  and  timely 
results  to  respond  rapidly  to  this  emerging  threat  and  save  the  lives  of  American  Soldiers. 

Velocity  squared  may  be  used  in  other  settings:  Diplomatic  negotiations  require  analysis 
and  action  to  improve  one’s  standing;  business  organizations  constantly  look  for  the  data, 
information,  knowledge  and  actions  that  will  provide  a  competitive  edge;  medical  teams  carefully 
monitor  patients  for  vital  signs  and  laboratory  parameters  to  correct  bodily  malfunction;  decision¬ 
makers  make  choices  based  on  relevant  data,  information,  knowledge,  and  experience  within 


17 


time  limits;  and  athletes  subconsciously  use  this  process  to  sense  their  surroundings  and  other 
players,  consider  options,  and  react  at  the  right  time  and  in  the  right  ways  that  give  them  the 
best  chance  for  success. 

In  the  setting  of  parallel  thinking,  velocity  squared  is  the  key  to  rapid  and  optimal  decision¬ 
making.  Decision-makers  may  not  make  optimal  choices  in  a  high-velocity  environment  faced 
with  multiple  choices  when  factors  and  consequences  are  uncertain,  ambiguous,  or  unknown. 
Through  education  and  training  in  decision  theory,  strategic  leaders  can  understand  how  the 
uncertainty  of  data,  framing  of  the  problem,  risk  aversion,  personality,  mood,  and  team 
interaction  affect  decisions.  Being  taught  to  be  aware  of  factors  that  influence  decisions, 
leaders  may  then  use  a  system  such  as  velocity  squared  to  help  them  in  making  optimal 
decisions  under  such  stressful  conditions. 

A  leader  in  the  real  world  may  be  taught  to  see  the  situations  in  which  his  decisions  and 
actions  may  make  a  difference  and  practice  making  timely  responses  in  such  situations.  Just  as 
in  a  role-playing  video  game,  the  timing  and  appropriateness  of  input  may  change  the  scenario 
or  outcome.  Velocity  squared  will  become  more  important  as  technology  automatically  changes 
information  into  knowledge.  Robert  Garigue  describes  how  the  current  Transmission  Control 
Protocol  and  Internet  Protocol  (TCP/IP)  used  for  addressing  and  verifying  data  transmission  will 
improve  by  attaching  information  directly  to  the  data  through  the  use  of  Extensible  Markup 
Language  (XML)  or  similar  technological  advancements.31  As  information  becomes 
immediately  usable,  transmission  bandwidth  increases,  computer  processors  become  faster, 
and  artificial  intelligence  programmers  develop  better  programs,  the  velocity  of  decision-making 
will  increase. 

In  this  section,  I  presented  velocity  squared  as  a  possible  way  to  accomplish  parallel 
thinking  processes  more  quickly  and  effectively.  In  the  next  section,  I  discuss  how  parallel 
thinking  using  velocity  squared  can  lead  to  better  decision-making.  I  begin  with  a  discussion  of 
decision-making  theory  as  the  scientific  basis  for  understanding  how  humans  make  decisions.  I 
then  present  the  classification  of  choices  based  on  whether  outcomes  and  probabilities  are 
known.  Finally,  I  outline  the  environmental  and  personal  factors  that  influence  decisions. 

Parallel  Thinking,  Velocity  Squared,  and  Decision-Making 

Tests  of  suitability,  acceptability,  and  feasibility  may  be  used  to  measure  the  validity  of  a 
concept.32  Velocity-squared  and  parallel  thinking  decision-making  principles  are  suitable  to 
achieve  ends  and  are  acceptable  to  several  prominent  Army  leaders.  One  must  ask  the 
question  of  feasibility  and  whether  leaders,  and  humans  in  general,  are  capable  of  making 
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better  decisions  when  forced  to  think  about  multiple  options  under  time  constraints.  Theory  is 
academically  stimulating,  but  real-world  application  of  theory  requires  consideration  of  both 
scientific  rigor  and  human  behavior.  The  field  of  decision-making  theory  provides  insight  into 
the  answer  to  this  fundamental  question  of  feasibility. 

The  answer  to  this  question  is  strategically  important.  As  our  military  forces  move 
decision-making  down  to  lower-level  leaders  to  increase  the  velocity  of  command  in  our 
dispersed  and  independent  military  units,  can  we  predict  how  our  young  junior  leaders  will 
respond  to  this  challenge?  As  operational  and  strategic  leaders  see  the  battlefield  more  clearly 
than  in  the  time  of  Napoleon  and  Sun  Tzu,  will  senior  leaders  be  capable  of  managing  the  many 
options  and  velocity?  In  other  words,  do  humans  possess  the  means  to  rapidly  make  complex 
decisions  with  multiple  choices?  Decision-making  theory  provides  evidence  to  answer  this 
question  as  well. 

Decision-making  theory  is  not  just  one  theory,  but  it  is  a  field  of  many  theories.  Wayne 
Lee  describes  the  various  theories  in  his  book,  Decision  Theory  and  Human  Behavior.33  All  of 
these  theories  contain  assumptions  and  inferences  of  human  decision-making  behavior  that 
must  be  considered  when  interpreting  the  results  of  studies  about  decision-making  and 
cognition. 

Robyn  LeBoeuf  and  Eldar  Shafir  brilliantly  summarize  some  of  the  major  findings  of 
scientists  in  the  field  of  decision-making.34  LeBoeuf  and  Sharif  present  evidence  suggesting 
that  people  can  and  do  make  complex  decisions,  people  do  not  make  complex  decisions 
consistently,  and  decisions  are  affected  by  many  factors  of  the  environment  and  personal 
condition.  We  should  also  address  how  age  affects  decision-making,  and  whether  people  can 
make  rapid  decisions. 

Regarding  time,  C.R.  Gallistel  and  Rochel  Gelman  show  that  even  pigeons  can  make 
decisions  that  require  time  calculations.35  In  studies  of  people,  tests  of  reasoning  show  that 
speeds  of  studying  problems,  reading,  and  reasoning  slow  with  age.  The  cause  of  the  slowing 
is  not  due  to  a  difference  in  the  strategy  of  test-taking  but  appears  to  be  a  slowing  in  input  and 
output  velocity,  mentation,  and  a  decrease  in  short-term  recall  or  working  memory  that  facilitates 
multi-tasking.  Not  only  is  speed  decreased  with  aging,  but  decision  accuracy  also  decreases 
with  age.  These  decrements  begin  between  the  ages  of  40-50  years.36  These  findings  provide 
evidence  for  pushing  leadership  decisions  requiring  complex  and  multiple  options  to  younger 
leaders.  Further  studies  are  needed  to  determine  the  importance  of  knowledge  and  experience 
on  complex  cognition  skills. 
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The  studies  on  decision-making  theory  above  show  that  it  is  indeed  feasible  for  leaders  to 
learn  how  to  use  parallel  thinking  and  velocity  squared.  In  the  next  section,  I  discuss  my 
recommendations  on  how  to  educate  current  and  future  leaders  in  higher-level  thinking  such  as 
parallel  thinking  and  velocity  squared,  and  I  propose  that  higher-level  thinking  is  best  taught  at 
earlier  ages  than  at  the  senior  leadership  level.  First,  I  briefly  present  models  of  cognition  that 
form  the  basis  of  teaching  higher-level  thinking,  and  then  I  proceed  to  the  benefits  and 
challenges  of  teaching  higher-level  thinking. 


Educating  Leaders 

Educating  leaders  requires  thoughtful  applications  of  a  systematic  model  of  cognition  if  the 
goal  is  teaching  higher  level  thinking.  Brent  Davis  and  Dennis  Sumara  in  the  Harvard 
Educational  Review  propose  an  enactivist  model  of  cognition  that  is  based  on  complexity 
theory,  ecology,  and  hermeneutics,  blending  the  roles  of  teacher  and  student  in  conversation 
and  in  contextual  submersion.  As  described  in  table  4  below,  the  enactivist  learning 
environment  requires  teachers  to  resist  the  collective  patterns  of  behavior  expected  of  them  as 
directors  of  learning.  This  model  encourages  conversations  to  start  small  and  then  grow  to 
involve  the  entire  room.  Under  this  system,  students  and  teachers  begin  to  imitate  each  others’ 
desirable  traits,  behaviors,  and  actions.  Individuals  as  complex,  non-linear,  and  dynamic 
systems  interact  with  other  systems  of  individuals  and  groups,  and  these  interactions  extend 
beyond  the  classroom  to  other  settings.  Teaching  higher-level  thinking  requires  the  teacher  to 
become  the  student.37  The  adult  learning  model  used  at  the  U.S.  Army  War  College 
encourages  students  to  be  both  student  and  teacher,  and  the  result  is  that  the  vast  collective 
experience  and  thoughts  of  the  class  students  and  teachers  contribute  to  the  learning  of  the 
entire  group.  This  model  is  a  good  starting  point  to  teach  parallel  thinking  and  velocity  squared 
to  leaders  in  the  Department  of  Defense. 


TRADITIONAL  LEARNING 
MODEL 

ENACTIVIST  LEARNING 
MODEL 

Teacher  role 

Didactic,  one  way 

Participatory,  learner 

Student  role 

Passive 

Active 

Process 

Linear 

Non-linear 

Behavior 

Teacher  imposed 

Bilateral  imitation 

Learning  and  thinking 
method 

Lectures,  reading, 
audiovisual  aids,  some 
active  participation,  tests 

Norms,  heuristics, 
hypothesis,  metacognition, 
self-motivation,  and 
reflection 

Table  4.  Teaching  Higher-Level  Cognition  38 
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If  cognitive  models  support  the  adult  learning  model  and  similar  active  learning  methods, 
how  easy  is  it  to  implement  such  learning  programs?  First  we  must  answer  several  important 
questions  about  learning,  thinking,  intellect,  transferability  of  thinking  skills,  and  creating  a 
culture  of  higher-level  learning.  Ron  Ritchhart  and  David  Perkins  discuss  the  challenges  of 
teaching  higher-level  thinking.39  They  posit  that  the  need  for  teaching  thinking  has  been 
recognized  since  at  least  the  time  of  Plato,  that  high-end  thinking  must  be  taught  because  it 
runs  counter  to  our  natural  tendencies,  and  that  traditional  school  systems  value  knowledge 
accumulation  and  skill  acquisition  over  reasoning  and  the  higher-level  thinking  skills  such  as 
creative  and  critical  thinking  mentioned  previously.  The  authors  pointedly  identify  five 
challenges  in  teaching  higher-level  thinking: 

1)  Can  thinking  be  taught? 

2)  What  is  good  thinking? 

3)  Can  we  teach  the  requisite  intellectual  attitudes  and  character? 

4)  Is  the  thinking  transferable  to  other  areas  of  life  and  academics? 

5)  Can  we  teach  the  culture  of  higher-level  thinking? 

To  summarize  the  conclusions  of  Ritchhart  and  Perkins,  thinking  can  be  taught,  and  there 
are  theories  of  what  qualities  and  skills  constitute  good  thinking.  Furthermore,  it  appears  that 
intellectual  attitudes  and  character,  both  of  which  can  be  exercised  to  be  transferable  to  other 
situations,  can  also  be  taught.  Higher  level  thinking  can  be  taught  through  a  systematic  and 
accepted  model  to  develop  the  desirable  character  and  attitudes  that  may  transfer  to  other 
areas  of  life  if  this  learning  is  accomplished  in  a  pervasive  culture.  Leaders  can  be  taught 
through  changes  in  the  adult  education  culture  and  system.  So,  we  can  create  a  culture  that 
engenders  higher-level  thinking,  and  we  can  create  an  educational  system  in  which  these 
thinking  processes  are  practiced  in  many  situations  and  scenarios. 

In  the  preceding  sections,  I  presented  parallel  thinking,  a  system  of  higher-level  thinking. 

I  proposed  velocity  squared  as  a  method  to  accelerate  decision-making  so  that  parallel  thinking 
is  practical.  Theories  of  decision-making,  cognition,  and  learning  support  the  idea  that  good 
thinking  can  be  taught  and  that  this  learning  can  be  transferable  to  other  situations  if  taught  in  a 
comprehensive  learning  culture  that  encourages  active,  participatory  higher-level  cognition.  In 
the  last  section  of  this  paper,  I  propose  five  simple  but  evidence-based  recommendations  to 
create  this  culture  of  education  that  nurtures  and  encourages  higher-level  thinking  in  the 
Department  of  Defense. 
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The  Five  Fundamental  Changes 

This  list  of  recommendations  by  the  author  improves  the  educational  system  for  adult 
leaders.  At  the  risk  of  oversimplification  for  the  sake  of  brevity,  I  suggest  five  fundamental 
changes  that  will  teach  our  strategic  leaders  to  think  using  higher-level  processes  such  as 
parallel  thinking  and  velocity  squared: 

1 )  Change  the  culture  of  education  from  linear  to  non-linear  thinking  and  static  to 
dynamic  thinking; 

2)  Incorporate  the  new  culture  and  teaching  models  into  our  educational  systems; 

3)  Change  the  culture  in  the  real  world  of  the  Department  of  Defense; 

4)  Encourage  perpetual  learning; 

5)  Give  leaders,  students,  and  teachers  time  to  think,  read,  learn,  and  apply  higher-level 
thinking  skills. 

These  recommendations  list  the  changes  required  in  the  fast-paced,  uncertain,  complex, 
and  unpredictable  world  today.  Higher-level  thinking  such  as  parallel  thinking  and  velocity 
squared  allow  leaders  to  make  sound  and  timely  decisions.  The  way  for  leaders  to  learn 
essential  cognitive  skills  and  qualities  to  succeed  in  this  world  is  to  change  our  educational  and 
departmental  cultures.  Leaders  can  and  must  learn  to  develop  successful  ways  to  think40,41 

Summary 

The  Department  of  Defense  needs  leaders  who  think  strategically  and  act  decisively  at 
the  right  time  and  in  the  right  ways.  Five-dimensional  parallel  thinking  is  a  higher-order 
cognitive  skill  that  can  be  taught  to  leaders  as  a  method  of  decision-making.  This  method 
simplifies  the  complex  nature  of  decision-making  and  cognition.  Parallel-thinking  gives  leaders 
the  ability  to  analyze  future  decisions  from  multiple  perspectives  and  prepare  to  respond  to  the 
rapid  changes  predicted  by  the  advent  of  the  information  age  and  globalization. 

Leaders  will  face  tremendous  challenges  of  time  management  as  more  and  more 
information  is  available  through  technology.  The  concept  of  velocity  squared,  a  means  of 
accomplishing  rapid  decision-making,  increases  both  the  velocity  of  decision-making  and  of 
measurable  effects.  Velocity-squared  is  acquiring  data  quickly,  converting  it  rapidly  to  usable 
information,  quickly  synthesizing  information  into  knowledge,  and  then  acting  expeditiously  to 
change  and  shape  the  environment  to  one’s  advantage.  The  action  measurably  creates  a  new 
and  deliberate  direction  beneficial  to  the  decision-maker. 
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The  need  for  leaders  who  can  think  strategically  extends  to  the  company  level  as  the 
requirement  for  rapid  tactical  decisions  sometimes  has  strategic  implications.  Decision  theory 
and  cognitive  theory  show  that  higher-order  thinking  such  as  parallel  thinking  and  velocity 
squared  can  be  taught.  Rather  than  hunting  and  gathering  for  leaders  who  already  possess 
these  qualities,  the  Department  of  Defense  should  ranch  and  farm  leaders  through  career-long 
education  in  higher-order  thinking  and  a  comprehensive  change  in  the  educational  and 
Department  of  Defense  cultures.  The  potential  to  create  an  abiding  source  of  top  leaders  exists 
as  a  process  of  cultural  change  throughout  the  Department  of  Defense. 


Endnotes 

1  Although  beyond  the  scope  of  this  short  work,  I  believe  that  my  literature  review  shows  we 
must  review  the  purpose  of  the  U.S.  educational  system  and  its  strategic  goals  for  the  future. 
The  U.S.  educational  system  is  designed  to  adequately  educate  the  average  or  below-average 
student  rather  than  develop  the  unique  strengths  of  average  and  above-average  student.  There 
is  evidence  showing  that  qualities  such  as  creativity  are  not  directly  associated  with  IQ  level. 
Instead,  there  is  evidence  that  students  manifest  strengths  and  weaknesses  in  different  aspects 
of  intelligence  such  as  those  defined  in  the  Multiple  Intelligences  Theory  of  Henry  Gardner.  Our 
U.S.  Department  of  Education  spent  $9,596,000  in  fiscal  year  2006  for  gifted  student  education 
out  of  a  total  special  education  grant  of  $10,582,986,540  or  0.09%.  After  this  amount  of 
expenditure,  our  students  continue  to  fall  behind  on  tests  of  international  school  competence. 
This  failure  may  be  a  result  of  our  educational  habit  of  using  linear  teaching  methods 
(discovering)  when  non-linear  methods  (mastering  and  application)  have  been  proven  to 
enhance  abilities  to  develop  predictions,  explanations,  alternatives,  and  plans. 

2  The  validity  of  string  theory  and  superstring  theory  are  debated  among  physicists.  The 
intent  of  the  author  is  not  to  validate  these  theories.  Instead,  the  author’s  thoughts  spawned  by 
these  concepts  are  the  inspiration  for  this  system  of  cognition  and  decision-making. 

3  Alan  Boyle,  “Physicists  Probe  the  Fifth  Dimension,”  6  June  2006;  available  from 
http://www.msnbc.msn.eom/id/13070896/page/2/;  Internet;  accessed  2  Oct  2006.  According  to 
this  article,  the  first  approach  uses  the  CERN  laboratory  Large  Hadron  Collidorto  smash 
protons  fast  enough  to  take  it  to  another  dimension.  The  extra  momentum  would  show  up  as 
extra  mass.  The  second  method  uses  a  future  Laser  Interferometer  Space  Antenna  (LISA)  to 
detect  gravitational  waves  that  may  show  evidence  for  cosmic  inflation  in  other  dimensions 
according  to  Einstein’s  theory  of  relativity.  The  third  method  will  use  the  Gamma-Ray  Large 
Area  Space  Telescope  (GLAST)  scheduled  for  launch  next  year  to  detect  miniature  black  holes 
that  will  bend  gamma  ray  trajectories.  According  to  the  author,  this  experiment  has  the  potential 
to  show  that  membrane  or  “brane”  theory  of  parallel  universes  is  a  better  theory  than  Einstein’s 
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